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DESCRIPTION 


The uwPD30181 (VR4181), which is a high-performance 64-/32-bit microprocessor employing the RISC (reduced 
instruction set computer) architecture developed by MIPS™, is one of the microprocessor Va-Series™ products 
manufactured by NEC. 

The VR4181 consists of the ultra-low-power consumption Vr4110™ CPU core with cache memory, high-speed 
product-sum operation unit, and address management unit. It also has interface units for peripheral circuits such as 
an LCD controller, CompactFlash controller, DMA, keyboard interface, serial interface, IrDA interface, touch panel 
interface, real-time clock, A/D converter and D/A converter required for the battery-driven portable information 
equipment. 


The functions of the Vr4181 are explained in detail in the following manual. Be sure to refer to this manual 
when designing your system. 
Vr4181 User’s Manual Hardware (U14272E) 

Vr4100 Series™ User’s Manual Architecture (U15509E) 


FEATURES 


64-bit RISC VrR4110 CPU Core 

Pipeline clock up to 66 MHz 

Optimized 5-stage pipeline 

MIPS Ill instruction set (with the FPU, LL and SC 
instruction left out) and MIPS 16 instruction set 
supported 

MADD16 and DMADD(6 instructions for executing a 
multiply-and-accumulate operation 

operation of 16-bit data x 16-bit data + 64-bit data 
within one clock cycle 

4-KB instruction and 4-KB data cache 

Write-back cache for reducing store operations which 
use the system bus 

32-bit physical and 40-bit virtual address space, and 
32-double-entry TLB 

Effective power management features, which include 
the four operating modes; Fullspeed, Standby, 
Suspend and Hibernate modes 


APPLICATIONS 


Palm-size PC 
Battery-driven portable information systems 
Embedded controllers, etc. 


ORDERING INFORMATION 


Document No. U14273EJ3V0DSO00 (8rd edition) 
Date Published January 2002 N CP(k) 


Printed in Japan 


Part Number 
UPD30181GM-66-8ED 


Package 


160-pin plastic LQFP (fine pitch) (24 x 24) 


PLL and clock generator 

DRAM interface supporting 16-bit width SDRAM and 
EDO DRAM 

ROM interface 

UMA based LCD controller 

DMA controller, Timer, Counter, and RTC unit 
UART-compatible serial interface (2 ch), and clocked 
serial interface 

IrDA (SIR) interface 

8 x 8 keyboard scan interface and X-Y auto-scan 
touch panel interface 

CompactFlash interface 

A/D and D/A converters 

Supports subset of ISA bus 

Supply voltage: 2.5 V for core, 3.3 V for I/O 

Package: 160-pin plastic LQFP (fine pitch) 


Internal Maximum Operating Frequency 
66 MHz 


The information in this document is subject to change without notice. Before using this document, please 


confirm that this is the latest version. 


Not all devices/types available in every country. Please check with local NEC representative for 


availability and additional information. 


The mark *® shows major revised points. 


© NEC Corporation 1999 
©MIPS Technologies, Inc. 1997 
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PIN CONFIGURATION 


¢ 160-pin plastic LQFP (fine pitch) (24 x 24) 


© GPIOOSI 


139 |~<—®O GPIO1/SO 


O GND_LOGIC 
146 }~*+—»O LOCLK/MEMCS16# 
133 }~<—O GPIO6/RTS2# 
132 }~<—O GPIO7/DTR2# 
131 }<—>O GPIO8/DSR2# 
130 J<—>O GPIO9/CTS2# 


O GND_IO 


© RTS1#/GP1027/CLKSEL1 


© VPBIAS/VPGPIOO 
122 }<—>O CTS1#/GPI028 
121 }<—»0 DCD1#/GPI029 


© UBE#/GPIO20/M 
O IOWR#/GPIO17 

© VPLCD/VPGPIO1 
© VDD_IO 


150 [~<—®-O IORD#/GPIO16 


149 }<—*O FLM/MIPS16EN 
© SHCLK/LCDCS# 


156 [<—®O GPIO12/FPD4 
155 [<—®O GPIO13/FPD5 
154 JO GPIO14/FPD6/CD1# 
153 /<+—*O GPIO15/FPD7/CD2# 
O VDD_LOGIC 
138 }<—>O GPIO2/SCK 
137 |~<—®O GPIO3/PCSO# 
136 }<—>O GPIO4 
135 [~<—®O GPIO5/DCD2# 
O GND_LOGIC 
129 }<—~O GPIO10/FRM/SYSCLK 
128 |~<—®O GPIO11/PCS1# 
© IRDOUT/TxD2 
126 }<——O _IRDIN/RxD2 
125 |~—®O RxD1/GPIO25 
124 }<—~O TxD1/GPIO26/CLKSELO 


GND_AD O +> DTR1#/GPIO30/CLKSEL2 
GND_TP O <+—>0 DSR1#/GPIO31 

TPX0 O——>] i+—© POWER 

TPX1 O——>] ——O RSTSW# 

TPYO O——> <——O RTCRST# 

TPY1 O——>] ‘© POWERON 
VDD_TP O ‘© MPOWER 

ADINO O—+|} +—© BATTINH/BATTINT# 

ADIN1 O——>| O VDD_LOGIC 

ADIN2 O——->| O GND_LOGIC 
AUDIOIN O——->] i> CF_AEN#/SCANINO 


VDD_AD O 

AUDIOOUT O: 
IORDY/GPIO18 O——> 
1OCS16#/GPIO19 O——>| 


i+—>O CF_DIR/SCANIN1 
——O CF_DEN#/SCANIN2 
<«—O CF_VCCEN#/SCANIN3 
«——O CF_IOIS16#/SCANIN4 


RESET#/GPIO21 O——>| «——O CF_WAIT#/SCANINS 
ROMCS3# O: ~*+—>O CF_RESET/SCANING 
ROMCS2#/GPIO24 O——>| +—>O© CF_REG#/SCANIN7 
ROMCS1#/GPIO23 O——>| O VDD_IO 
ROMCS0#/GPIO22 O——>| O GND_IO 
SYSEN# O- i—>O CF_BUSY#/SCANOUTO 
SYSDIR O ‘© CF_CE1#/SCANOUT1 
MEMWR# O: ‘© CF_CE2#/SCANOUT2 
MEMRD# O: ~<—O CF_STSCHG#/SCANOUT3 
GND_LOGIC O ‘© CF_IOR#/SCANOUT4 
VDD_LOGIC O ‘© CF_lOW#/SCANOUT5S 
LDQM/LCAS# O: © CF_OE#/SCANOUT6 
UDQM/UCAS# © ‘© CF_WE#/SCANOUT7 
SDRAS# O- ‘© LEDOUT 
CAS# O- © GND_IO 
SDCSO#/RASO# O- GND_IO 
GND_IO O VDD_PLL 
VDD_IO O GND_PLL 
SDCS1#/RAS1# O VDD_OSC 
CLKEN O: CLKX1 
DATAO O——>| CLKX2 
DATA1 O——>| RTCX2 
DATA2 O——>| RTCX1 
DATA3 O——>} GND_OSC 
DATA4 O——>} GND_IO 


VDD_IO O 


ADD6 O: 
VDD_IO O 


DATA5 O——>| 41 
DATA8 O——] 44 
DATAQ9 O-«—>] 45 
DATA10 O——>] 46 


DATA6 O 
DATA7 O 
SDCLK O- 
ADD10 O: 
ADD11 O 
ADD12 O: 
ADD13 O: 
ADD14 O 
ADD15 O: 
ADD16 O: 
ADD17 O: 
ADD18 O: 
ADD19 O: 
ADD20 ©: 
ADD21 O- 


VDD_LOGIC © 


DATA15 O——] 51 


DATA11 O——] 47 
DATA12 O-—] 48 
DATA13 O——] 49 
DATA14 O-—] 50 
GND_IO O 


GND_LOGIC © 
GND_IO O 


Remark # indicates active low. 
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Pin Identification 


ADD(21:0) 
ADIN(2:0) 
AUDIOIN 
AUDIOOUT 
BATTINH 
BATTINT# 
CAS# 

CD1#, CD2# 
CF_AEN# 
CF_BUSY# 
CF_CE(2:1)# 
CF_DEN# 
CF_DIR 
CF_lOIS16# 
CF_IOR# 
CF_lOW# 
CF_OE# 
CF_REG# 
CF_RESET 
CF_STSCHG# 
CF_VCCEN# 
CF_WAIT# 
CF_WE# 
CLKEN 
CLKSEL(2:0) 
CLKX1, CLKX2 
CTS1#, CTS2# 
DATA(15:0) 
DCD1#, DCD2# 
DSR1#, DSR2# 
DTR1#, DTR2# 
FLM 

FPD(7:0) 

FRM 

GND_AD 
GND_IO 
GND_LOGIC 
GND_OSC 
GND_PLL 
GND_TP 
GPIO(31:0) 
lOCS16# 
IORD# 

IORDY 

IOWR# 

IRDIN 
IRDOUT 
LCAS# 
LCDCS# 


: Address Bus 

: Analog Data Input 

: Audio Input 

: Audio Output 

: Battery Inhibit 

: Battery Interrupt 

: Column Address Strobe 

: Card Detect for CompactFlash 
: Address Enable for CompactFlash Buffer 

: Ready/Busy/Interrupt Request for CompactFlash 
: Card Enable for CompactFlash 
: Data Enable for CompactFlash Buffer 

: Data Direction for CompactFlash Buffer 
: I/O is 16 bits for CompactFlash 

: /O Read Strobe for CompactFlash 
: I/O Write Strobe for CompactFlash 
: Output Enable for CompactFlash 

: Register Memory Access for CompactFlash 
: Reset for CompactFlash 

: Status Change of CompactFlash 

: Vcc Enable for CompactFlash 

: Wait Input for CompactFlash 

: Write Enable for CompactFlash 

: Clock Enable for SDRAM 

: Clock Select 

: Clock Input 

: Clear to Send 

: Data Bus 

: Data Carrier Detect 

: Data Set Ready 

: Data Terminal Ready 

: First Line Clock for LCD 

: Screen Data of LCD 

: Clocked Serial Frame 

: Ground for A/D and D/A Converter 
: Ground for I/O 

: Ground for Logic 

: Ground for Oscillator 

: Ground for PLL 

: Ground for Touch Panel 

: General Purpose I/O 

: /O 16-bit Bus Sizing 

: /O Read 

: I/O Ready 

: /O Write 

: IrDA Data Input 

: IrDA Data Output 

: Lower Column Address Strobe 

: Chip Select for LCD 


Remark # indicates active low. 


LDQM 
LEDOUT 
LOCLK 

M 
MEMCS16# 
MEMRD# 
MEMWR# 
MIPS16EN 
MPOWER 
PCS(1:0)# 
POWER 
POWERON 
RAS(1:0)# 
RESET# 
ROMCS(3:0)# 
RSTSW# 
RTCRST# 
RTCX1, RTCX2 
RTS1#, RTS2# 
RxD1,RxD2 
SCANIN(7:0) 
SCANOUT(7:0) 
SCK 

SDCLK 
SDCS(1:0)# 
SDRAS# 
SHCLK 

SI 

sO 

SYSCLK 
SYSDIR 
SYSEN# 
TPX(1:0) 
TPY(1:0) 
TxD1, TxD2 
UBE# 
UCAS# 
UDQM 
VDD_AD 
VDD_IO 
VDD_LOGIC 
VDD_OSC 
VDD_PLL 
VDD_TP 
VPBIAS 
VPGPIO(1:0) 


VPLCD 
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: Lower Byte Enable for SDRAM 

: LED Output 

: Load Clock for LCD 

: LCD Modulation Clock 

: Memory 16-bit Bus Sizing 

: Memory Read 

: Memory Write 

: MIPS16 Enable 

: Main Power 

: Programmable Chip Select 

: Power Switch 

: Power On State 

: Row Address Strobe for DRAM 

: Reset Output 

: Chip Select for ROM 

: Reset Switch 

: Real-time Clock Reset 

: Real-time Clock Input 

: Request to Send 

: Receive Data 

: Scan Data Input 

: Scan Data Output 

: CSI (Clocked Serial Interface) Clock 
: Operation Clock for SDRAM 

: Chip Select for SDRAM 

: Row Address Strobe for SDRAM 

: Shift Clock for LCD 

: Clocked Serial Data Input 

: Clocked Serial Data Output 

: System Clock for System Bus 

: System Data Direction 

: System Data Enable 

: Touch Panel Data of X 

: Touch Panel Data of Y 

: Transmit Data 

: Upper Byte Enable for System Bus 

: Upper Column Address Strobe for DRAM 
: Upper Byte Enable for SDRAM 
: Power Supply for A/D and D/A Converter 
: Power Supply for I/O 

: Power Supply for Logic 

: Power Supply for Oscillator 

: Power Supply for PLL 

: Power Supply for Touch Panel 
: Bias Power Control for LCD 

: General Purpose Output for LCD Panel Power 


Control 


: Logic Power Control for LCD 
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* INTERNAL BLOCK DIAGRAM AND EXAMPLE OF CONNECTION OF EXTERNAL BLOCKS 


LCD Panel 
ert 


System Bus (ISA) 


LCD 
Controller 


VR4110 
CPU Core Speaker 


= (ee 


Microphone 


SE. 
Touch Panel 


if hy @ ) +) 


RS-232-C Battery Monitor 
Driver 


Keyboard 
(8 x 8) 


CPU CORE INTERNAL BLOCK DIAGRAM 


Virtual address bus 


Internal data 
bus 


Bus Instruction 
Interface Cache 
(4 KB) 


Control (0) 
Control (i) ——~J 
Address/Data (0) fj 


Address/Data (i) 


Clock 
Generator 


Internal clock 
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1. PIN FUNCTIONS 
Remark # indicates active low. 


1.1 Pin Functions 


PD30181 


(1) System bus interface signals 


oad na 
_ a 


IORD# / GPIO16 
IOWR# / GPIO17 


IORDY / GPIO18 


10CS16# / GPIO19 


UBE# / GPIO20/M 


RESET#/ GPIO21 


(1/2) 


System address bus. Used to specify address for the DRAM, ROM, flash memory, or 
system bus (ISA). 


System data bus. Used to transmit and receive data between the Vra4181 and DRAM, 
ROM, flash memory, or system bus. 


System bus I/O read signal output or general-purpose I/O. 
It is active when the Vr4181 accesses the system bus to read data from an I/O port when 
configured as IORD#. 


System bus I/O write signal output or general-purpose I/O. 
It is active when the Vr4181 accesses the system bus to write data to an I/O port when 
configured as I|OWR#. 


System bus I/O channel ready input or general-purpose |/O. 
Set this signal as active when system bus controller is ready to be accessed by the 
Vr4181 when configured as IORDY. 


Bus sizing request input for system bus I/O or general-purpose I/O. 
Set this signal as active when system bus I/O accesses data in 16-bit width, if configured 
as IOCS16#. 


System bus upper byte enable output, general-purpose input, or LCD modulation output. 
During system bus accesses, this signal is active when the high-order byte is valid on the 
data bus. 


System bus reset output or general-purpose I/O. 
It is active when the Vr4181 resets the system bus controller when configured as 
RESET#. 


Note The Vr4181 utilizes different addressings depending on the types of the external accesses. 


During ROM accesses, bits 22 to 1 of the internal address lines are output to the ADD(21:0) pins (the 
minimum transfer data width is a half word (1 word = 32 bits)). 

During accesses other than ROM accesses, bits 21 to 0 of the internal address lines are output to the 
ADD(21:0) pins (the minimum transfer data width is 1 byte). 
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(2/2) 


Signal name Description of function 


* SYSDIR"” System data buffer direction control. This signal is valid only when ROM, ISA or 
CompactFlash accesses are enabled. 

This becomes low level during ROM, ISA or CompactFlash read cycle, or becomes high 
level during ROM, ISA or CompactFlash write cycle. 


* SYSEN#“* System data buffer enable. This signal is valid only when ROM, ISA or CompactFlash 
accesses are enabled. 
This becomes active during ROM or ISA cycle. 


e) 


SDCS(1:0)# / RAS(1:0)#4 SDRAM chip select for bank 0 and bank 1 or EDO DRAM row address strobes. 


e) 


CAS# SDRAM column address strobe. Leave unconnected when using EDO DRAM. 


SDRAS# SDRAM row address strobe. Leave unconnected when using EDO DRAM. 


e) 


UDQM / UCAS# SDRAM upper byte enable or EDO DRAM upper byte column address strobe. 


e) 


LDQM / LCAS# SDRAM lower byte enable or EDO DRAM lower byte column address strobe. 


e) 


SDCLK SDRAM operating clock. 


CLKEN SDRAM clock enable output. 


: 


ROMCS3# ROM chip select output for bank 3. 


5 


ROMCS2# / GPIO24 ROM chip select output for bank 2, or general-purpose I/O. 


5 


ROMCS1# / GPIO23 ROM chip select output for bank 1, or general-purpose I/O. 


o) 


: 


ROMCS0# / GPIO22 ROM chip select output for bank 0, or general-purpose I/O. 


MEMRD# Memory read signal for ROM and system bus. 


e) 


MEMWR# Memory write signal for ROM, DRAM and system bus. 


Note The SYSEN# and SYSDIR signals control a buffer which is used to isolate SDRAM data bus from the bus 
of other low speed devices. By isolating the high-speed data bus of SDRAM, the load of the data bus 
* between the VrR4181 and SDRAM is reduced. When the EXBUFFEN bit of the XISACTL register is 
cleared to 0, the SYSEN# and SYSDIR signals start their operation. These signals keep low level until 
EXBUFFEN bit is cleared to 0 after a reset. When an isolation buffer is used, SYSEN# and SYSDIR 
signals function as follows; 


SYSEN# SYSDIR Bus operation 


External ISA, CompactFlash, or ROM read cycle 


External ISA, CompactFlash, or Flash Memory mode write cycle 


Don’t care External Buffer Disable 
DRAM read/write cycle or Hibernate mode 
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(2) LCD interface signals 


SHCLK / LCDCS# fe aoe LCD shift clock output or chip select for external LCD controller. 


LOCLK / MEMCS16# LCD load clock output or bus sizing request input for system bus memory access in 16-bit 
width. 


FLM / MIPS16EN This function differs depending on the operating status. 
<During RTC reset (input)> 
This signal enables use of MIPS16 instructions. 
0: Disable use of MIPS16 instructions 
1: Enable use of MIPS16 instructions 
<During normal operation (output)> 
LCD first line clock output. 


FPD(7:4)"" ie J See (11) General-purpose I/O signals in this section. 
FPD(3:0)"** i ey LCD screen data. 


VPLCD / VPGPIO1 LCD logic power control. This signal may be defined as a general-purpose output when 
an external LCD controller is used. 

VPBIAS / VPGPIOO LCD bias power control. This signal may be defined as a general-purpose output when an 
external LCD controller is used. 


Note Connection between FPD(7:0) of the Vr4181 and LCD panel data lines differs depending on the panel 


data width as below. 
For details, refer to VR4181 User’s Manual. 


a 
a 
a 
[ror | id mine 
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(3) Initialization interface signals 


POWER [eae Vr4181 activation signal. 
RSTSW# ae Vr4181 reset signal. 


RTCRST# Reset signal for internal Real-time clock and all internal logic. When power is first 
supplied to the system, the external agent must activate this signal. 


POWERON This signal indicates that the Vr4181 is ready to operate. It becomes active when a 
power-on factor is detected and becomes inactive when the BATTINH/BATTINT# signal 
check has been completed. 

MPOWER This signal indicates that the Vr4181 is operating. This signal is inactive during Hibernate 
mode. During this signal being inactive, turn off the 2.5 V power supply. 


(4) Battery monitor interface signals 


BATTINH / BATTINT# This function differs depending on the state of the MPOWER pin. 
<When MPOWER = 0> 
BATTINH function 
Enables or disables activation on power application. 
1: Enable activation 
0: Disable activation 
<When MPOWER = 1> 
BATTINT# function 
This is an interrupt signal that is output when remaining battery power is low during 
normal operations. The external agent checks the remaining battery power and activate 
this signal if voltage sufficient for operations cannot be supplied. 


(5) Clock interface signals 


RTCX(2:1) bee Real-time clock (32.768 kHz) connections to crystal resonator. 
CLKX(2:1) a Processor clock (18.432 MHz) connections to crystal resonator. 


(6) Touch panel interface and audio interface signals 


TPX(1:0) V0 Touch panel X coordinate data. They use the voltage applied to the X coordinate and the 
voltage input to the Y coordinate to detect which coordinates on the touch panel are being 
pressed. 


TPY(1:0) V0 Touch panel Y coordinate data. They use the voltage applied to the Y coordinate and the 
voltage input to the X coordinate to detect which coordinates on the touch panel are being 
pressed. 

ADIN(2:0) Po General-purpose analog data inputs. 


AUDIOIN Po | Analog audio input. 
AUDIOOUT IOs 7 Analog audio output. 
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(7) LED interface signals 


LEDOUT Re This is an output signal for lighting LEDs. 


(8) CompactFlash interface and keyboard interface signals 


[ewer scanouT? | _o | conmetietrieanie ouput rheonascancamausa 
[or-oEv/scanouTs | 0 | consis aupaenleoraysesacn diosa 
[orrowe/scanouts | 0 | consis \Onrte sate ait teenesancaaaiie 
[eeonrsomours | 9 pafianOntaneromroiepatsaneieom 


CF_STSCHG# / CompactFlash status changed input or keyboard scan data output. 

SCANOUT3 

CF_CE(2:1)# / CompactFlash card enable outputs or keyboard scan data outputs. 

SCANOUT(2:1) 

CF_BUSY# / CompactFlash ready/busy/interrupt request indication input or keyboard scan data output. 
SCANOUTO 


[oeware/scawns | 1 | consent rheoascandosinnt 
FT 
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(9) Serial interface channel 1 signals 


RxD1 / GPIO25 = Serial channel 1 receive data input or general-purpose I/O. 


TxD1 / GPIO26 / This function differs depending on the operating status. 
CLKSELO <During RTC reset (input)> 
This signal is used to set CPU core operation frequency clock’. 
<During normal operation (input/output)> 
Serial channel 1 transmit data output or general-purpose I/O. 


RTS1# / GP1IO27 / This function differs depending on the operating status. 
CLKSEL1 <During RTC reset (input)> 
This signal is used to set CPU core operation frequency clock’. 


<During normal operation (input/output)> 
Serial channel 1 request to send output or general-purpose I/O. 


CTS1#/ GPIO28 | vo Serial channel 1 clear to send input or general-purpose I/O. 
DCD1# / GPIO29 es Serial channel 1 data carrier detect input or general-purpose I/O. 


DTR1# / GPIO30 / This function differs depending on the operating status. 
CLKSEL2 <During RTC reset (input)> 
This signal is used to set CPU core operation frequency clock’”’. 
<During normal operation (input/output)> 
Serial channel 1 data terminal ready output or general-purpose I/O. 


DSR1#/ GPIO31 Serial channel 1 data set ready input or general-purpose I/O. 


Note CLKSEL(2:0) signals are used to set the frequency of the CPU core operation clock (PClock) and the 
internal MBA bus clock (TClock). These signals are sampled when the RTCRST# signal goes high. 
The relationship between the CLKSEL(2:0) pin settings and clock frequency is shown below. 


CLKSEL(2:0) CPU core operation frequency (PClock) 
111 Reserved (98.1 MHz) 
110 Reserved (90.6 MHz) 
101 Reserved (84.1 MHz 
100 Reserved (78.5 MHz) 
011 Reserved (69.3 MHz) 
010 65.4 MHz 
001 62.0 MHz 
000 49.1 MHz 


TClock is generated from PClock and its frequency is always 1/2 of the PClock frequency after RTC reset. 


(10) IrDA interface signals 


IRDIN / RxD2 IrDA receive data input or serial channel 2 receive data input. 
When connecting to an IrDA receive element, connect also to GND via resistor. 


IRDOUT / TxD2 POs IrDA transmit data output or serial channel 2 transmit data output. 
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(11) General-purpose I/O signals 


GPIO10 / FRM/ SYSCLK General-purpose I/O, clocked serial frame input for clocked serial interface, or ISA system 
clock output. 
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(12) Dedicated Vop/GND signals 


Signal name Power Description of function 
Supply 


VDD_AD 3.3V Power supply dedicated for the A/D and D/A converters. 
The voltage applied to this pin becomes the maximum value for the A/D and D/A interface 
signals. 


GND_AD 3.3V Ground dedicated for the A/D and D/A converters. 
The voltage applied to this pin becomes the minimum value for the A/D and D/A interface 
signals. 


Caution The Vr4181 has two types of power supplies. The 3.3 V power supply should be turned on at first. 


Turn on/off the 2.5 V power supply depending on the status of the MPOWER pin. 


Data Sheet U14273EJ3VODS 13 


NEC PD30181 


1.2 Pin Status in Specific Status 
(1/3) 


Signal Name During RTCRST | After Reset by After Reset by During Suspend | During Hibernate 
RTCRST Deadman’s mode or Shut 
Switch or Down 
RSTSW by HALTimer 


CS a 
CO 
EO 
seo ee [a 


joroevanows ——[ | wa | wz | weet | re 
jowmerenorr | - | wa | wa | _‘/nowes | wz/nowa | 
omovies «| dente at 
pocsieeromowm [= [we [we [oe [oe 
[usceienoaoie [| wa | wz | 1 7mote1 70 | Wr Not7O| 
pesesroneer fee Trees Yn 
Ee 
wcucrieoes [we | 8 en en re 
focicimencse | wz |» || | o- | 
Fovmsreen [wea [0 |e |» | «| 
Cc 
Fe ee a (Se ee ea 
CO a 
rere «dT - | -|- [| - | - _| 


Notes 1. Maintains the state of the previous Fullspeed mode. 
2. The state depends on the MEMCFG_REG register setting. 
3. The state depends on the GPHIBSTH/GPHIBSTL register setting. 
4. The input level is sampled to determine the MIPS16 instruction mode. 


Remark 0: low level, 1: high level, Hi-Z: high impedance 


14 Data Sheet U14273EJ3VODS 


NEC PD30181 


(2/3) 


Signal Name During RTCRST After Reset by After Reset by During Suspend | During Hibernate 
RTCRST Deadman’s mode mode or Shut 
Switch or Down 
RSTSW by HALTimer 


roweron SSCs Cd SC 
woven Sid Sed] Sd Sd 
Ea 
Roam [| - | - | -|- | - | 
jewwecuon SiS Sd 
exe —SSSdS es 
feveg ——SSC~*CSSiC 
honey Sid dS dS dS rT 
CS CG A 
fawooour SiS Cd SSCs 
lfwer/scaiourr [we [wa a | notes | wean | 
fr-oeviscavoura | wz | m2 | 2 | wows | woweaviez | 
[oriowe/scavours [wz wa 2 | notes | woven in| 
fcriomeiscaoure | wz | wa | 2 | wows | woweaviez | 
fe stemer sears [wz [ee [we | wer 
or susvevecwoora [wz [we [nz | et | | 
or eae scam [2 [| newt | ot 
[f-nEseT/scanne [wz [| nates [note | Wate 97Not| 
fcewarerscamns [| - | - | wows | wows [| - | 
[oriossierrscanne [|| was [nos 
[orvocenriscaune [wz [|_| wows | notes | Woon | 
[f-bewiscavne [we [| nos [nome [Note 
fceomiscavnn [wa | wows | wows | 1/ Noor 
[oraewerscavno [we [| notes [notes [1 Note 


Notes 1. Maintains the state of the previous Fullspeed mode. 
2. When a wake-up by the CompactFlash interrupt request is enabled: Outputs high level. 
When a wake-up by the CompactFlash interrupt request is disabled: Becomes high impedance. 
3. When a wake-up by the CompactFlash interrupt request is enabled: Outputs low level. 
When a wake-up by the CompactFlash interrupt request is disabled: Becomes high impedance. 
4. When a wake-up by the CompactFlash interrupt request is enabled: Outputs low level. 
When a wake-up by the CompactFlash interrupt request is disabled: Outputs high level. 


Remark 0: low level, 1: high level, Hi-Z: high impedance 
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Signal Name During RTCRST After Reset by After Reset by During Suspend | During Hibernate 
RTCRST Deadman’s mode mode or Shut 
Switch or Down 
RSTSW by HALTimer 


forenoes «tien to | 
For /emoas/GuKSe@ | weina [ m2 ez | notnt _| Wto Noa | 
sieicpioar/cuxseni | wotwa [ m2 | 2 | now | Woto1 Noes | 
Ce 
fpcowrenom | | ma | a | wows | Woto1 Nowa | 
rRsw cPiono GSE [wena [m2 [| te [ note | Wo Noe | 
psmiesence «| «|e * te (| notes | Wena | 
EU eam eae oe am ae Dae ee 


IRDOUT / TxD2 | HZ Z fez Z 


GPIO(15:14) / FPD(7:6) / Hi-Z Note 1 — Note 2 / Note 1 
CD(2:1)# eel 

eet 12) / FPD(5:4) 2 Z a Z Note 1 te Note 2 tees tee Note 1 
|GPIONI/PCS1# —— | Hz | HiZs1 | | Note1/1 | | Note 2/HiZ | 


GPIO10 / FRM/ SYSCLK Note1/0 | Note 2/ Note 1/ 
ee 


|GPIO9/CTS2# / CTS2# | Hz Z | Hz Z Note 2 | Note 2/Note 1 | Note 1 


a ae ee oe 
fepiorvovmes | |Z dCHZ =| (Nato | Noto Note | 
fepioerrrsce | «Te || ——otet | Wote2 Noto 
fepiosvoooer | dT SZ «i CHZ «(| ~——=(Notot | Noto Nott | 
CE OS 
fericerscxk | dT | (| —otet | Note Note 
fepovso | dT iz | otes | ote 2/ Note | 
fepoors | «dT || ——otet | Wotez Noto 
fiscour TT tC Notes | Notet | Note 
Notes 1. Maintains the state of previous Fullspeed mode. 


2. The state depends on the GPHIBSTH/GPHIBSTL register setting. 
3. The input level is sampled to determine the CPU core operation frequency. 


Remark 0: low level, 1: high level, Hi-Z: high impedance 
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* 1.3 Recommended Connection of Unused Pins and I/O Circuit Types 
(1/3) 


Dene SSSCSSSC 
a 
[waor 
a 
[sscsrronrmaairoe «| 
ea 
[iocwricase Sd 
a 
a 
a 
a 
a 
a 
[enor Grote | ewessie Ow one Ovesaee 
Fowneranor | Gowesov0o 10 r@h0.1Ovareswe AY 
[onov/enoia | esto 0.10 «r6noOvaesste | 
[costes crows | cowestov0o10r@h0.1Ovsresae AY 
[user anianin | wessto v0.10 gn 0vaesste | 
[Reserevaproe: | eowestov0010r@h0.1Ovarestr AY 
ROMCS(2:0)# / GPIO(24:22) | Connect to VDD_IO orGND_|Oviaresistor =| A 
Prowse PO 
[svoursesosy diame 
Phoeucrnenosien ——_[swepen SS 
Praviusien | ewan Ow Guo Overs | 
a 
[wricorveanon ——Yteneapn 
[wransivearon —[tsswipen 
[rows —_—SS*d ein Ova 
a 
Prerewe 
[rowenon pen 
[uowen 
Pearmnranrinte | 
Peay 
a 


Remark No specification (—) in the Recommended Connection When Not Used column indicates that the pin is 


os Pe ed Pe 


always connected. 
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(2/3) 


a 
ES 
a 
[orweriscmour_——idtmenin—SSSSCSCSC~—~iS 
[or-oev/scanoure =i men SSSSCSC~“~*~*~*~‘idSSC + 
[oriowerscaouts id twwenin ——SSSSCSCSC~—~— 
FS 
[crsTscHor/scmouTa | cowerovoo Ovaresue ——SSSCSC*dSCC id 
[orcs na /soaoures) [wenn ——SSSSCS~C~iSSC +d 
[orausve/scanouTe | como voo Ovaresoe ——SSSSC*dSCC Cid 
[orrece/soame dtm ——SSSSCSC~SSC CS 
[orneseri/scauné_—dtsmwrnSSSSCSC~iS + 
[cewarn/scawns | comerovoo Ovaressor——=SSC~*~‘dtSCSC‘i CSC* 
[orIosier/soaune | comerovoo Ovaresur Sidi 
FS 
FS 
FS 
[orAenw/scavno =i ween —SSSSCSC~iSSC id 
Prorronoes _————~+d comero oo om ono ovmreswer dS —*d 
Bc 0 
[arsver Grice Guxseit | comesiovoo xoN0 Ovaveswer «A= 
Forsverorcee | comero 00 JOxoN0 Ovaveswer «A= 
[ocow/apoe | comero 00 JOnGn0 Ovaveswer i= 
[orare/cno3/GxSa2 | cometiovo0 OxoND Ovaveswer +f A= 
[osmw/cpos: ____~| comerovo0 JonoN0 Ovaveswer «t= 
Prowimoe | conto 00 JOnGND Ovaveswer if_id 
a 
[orcs FPOse | comero oo JOxoN0 Ovaveswer «t= 
fonow ros | comero 00 JOnon0 Ovaveswer iA _—* 
[aroiorraw/SySCKK | comerovoo J xoN0 Ovaveswer iS —*d 
[oncercrsee | comero 00 Ox 6N0 Ovaveswer «A _—* 
[aricerosnae ———~—~—=*dt como 00 Om GND Ovaveswer «t= 
[oncriorean | comero 00 06ND Ovaveswer iA _—*d 
[orcsiarsen | cometov00 06ND Ovaveswer «= 
[aios/occer | cowero Yoo JOxGN0 Ovaveswer i _—* 
[once __——~d como vo0 Jo ono Ovavesser + Ai 


I HATGETORGETOGTOEOEOROGOEOEI 
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Recommended Connection When Not Used I/O Circuit Type 
GPIO3 / PCSO# Connect to VDD_IO or GND_IO via resistor 
GPIO2 / SCK Connect to VDD_IO or GND_IO via resistor ae 


GPIO1/ SO Connect to VDD_IO or GND_IO via resistor a oe 
GPIOO / SI Connect to VDD_IO or GND_IO via resistor ee ne 
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* 1.4 Pin I/O Circuits 


PD30181 


Type A Type C 
—e Vop “2p 
Data =a) [ - P-ch Ee Ste p | [ - P-ch 
IN/OUT 
IN/OUT 
Output [- N-ch 
poe [-— N-ch disable 
TIT 
TIT 
P-ch —— 
tif 
Input N-ch == 
enable 
Viet 
Type B 
—e Vop 
oe — tp | E an a Ee 
IN/OUT epanle 
Output [-- N-ch WT 
disable ae Type D 
== P-ch 
P-ch—— 
oO 
| == N-ch ae 
N-ch== 


Veet 
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Type E 


Analog 
output 
voltage 


O OUT 


NEC PD30181 


2. ELECTRICAL SPECIFICATIONS 


Absolute Maximum Ratings (Ta = 25°C) 


Supply voltage 2.5 V (VDD_LOGIC, VDD_PLL) —0.5 to +3.6 
3.3 V (VDD_IO, VDD_TP, VDD_AD, VDD_OSC) -0.5 to +4.0 | ov | 


Input voltage Vi Vops = 3.7 V —0.5 to +4.0 | ov | 
Vops < 3.7 V —0.5 to Vops + 0.3 ao 


Cautions 1. Do not short-circuit two or more output pins simultaneously. 


2. If even one of the above parameters exceeds the absolute maximum ratings even 
momentarily, the quality of the product may be degraded. The absolute maximum ratings, 
therefore, specify the value exceeding which the product may be physically damaged. Use 
the product well within these ratings. 

The specifications and conditions shown in DC Characteristics and AC Characteristics are 
the ranges for normal operation and quality assurance of the product. 

3. Vican be —1.5 V if the input pulse is less than 10 ns. 


Operating Conditions 


finsenoneae —[ | SSCS~CS~S~S to | wo | 
JOscitatonstatvottage™' | Vos | CS | 
ctor roared 
Joscitatontotdvotage "| Vowe | 


Notes 1. This is a voltage at which oscillation is always started after power application, and is applied to 
oscillators of 32.768 kHz and 18.432 MHz. 
2. This is a voltage at which oscillation can be guaranteed if the voltage is lowered from the normal 


operation level, and is applied to an oscillator of 32.768 kHz. 
3. This is a voltage at which oscillation can be guaranteed if the voltage is lowered from the normal 
operation level, and is applied to an oscillator of 18.432 MHz. 


Remark The Vr4181 has two types of power supplies. The 3.3 V power supply should be turned on at first. 
Turn on/off the 2.5 V power supply depending on the status of the MPOWER pin. 


Capacitance (Ta = 25°C, Vops = 0 V) 


VO capacitance Unmeasured pins returned to 0 V. | | 40 | ope 
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DC Characteristics (Ta = —10 to +70°C, Vpp2 = 2.3 to 2.7 V, Vop3 = 3.0 to 3.6 V) 


igre capa voine| vor [een ee 
rere re (a TV 
Higviewd nu vote [vw [atom | vf 
a 
|input leakage current | Iu __| Voos = 3.6 V, Vi = Voos, 0 V 
| Output leakage current | Ito | Vos = 3.6 V, Vi = Vooa, 0 V 


Supply Current Ipp2"**"_ | In Fullspeed mode 
When using internal LCD controller 


In Fullspeed mode fepo =| ~—|_0.5ip-5 | 0.7Ip-t0 
When not using internal LCD controller] snram lis =~ 34 0. mrs 0. ae z 


In Standby mode 

When using internal LCD controller 

In Standby mode 

When not using internal LCD controller 


In Hibernate mode 
VDD_LOGIC =0 V 
Ipps“"*'_| In Fullsoeed mode 10 (12) 
When using internal LCD controller 
In Fullspeed mode 8 (10) 
When not using internal LCD controller 
In Standby mode 7 (9) 12 (18) mA 
When using internal LCD controller 
In Standby mode 5 (7) 8 (14) 
When not using internal LCD controller 


Insusmamose a ae | 
In Hibernate mode 
LED unit ON 
In Hibernate mode 25 50 LA 
LED unit OFF 
Notes 1. Ipp2 is a total power supply current for the 2.5 V power supply. Ipp2 is applied to the VDD_LOGIC and 
VDD_PLL pins. 
Ipps is a total power supply current for the 3.3 V power supply. Ipps is applied to the VDD_OSC, 


VDD_IO, VDD_TP, and VDD_AD pins. 
2. In Suspend mode, the internal LCD controller can not work because memory controller's clock and the 


LCD controller's clock are stopped. 


Remarks 1. fp: Operation clock (PClock) frequency (MHz) 
2. The values inside the parentheses are for those when using internal A/D converter. 
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AC Characteristics (Ta = —10 to +70°C, Vpp2 = 2.3 to 2.7 V, Vops = 3.0 to 3.6 V) 


AC test input waveform 


0.6Vops 0.6Vpps 


All input pins a Test points a 
0.8 V 0.8 V 


AC test output measuring points 


All output pins <— _ Test points 


Load condition 


(a) ADD(21:0), DATA(15:0), SDCS(1:0)#/RAS(1:0)#, SDRAS#, CAS#, UDQM/UCAS#, LDQM/LCAS#, SDCLK, 
CLKEN 


ADD(21:0), DATA(15:0), SDCS(1:0)#/RAS(1:0)#, 
SDRAS#, CAS#, UDQM/UCAS#, LDQM/LCAS#, 
SDCLK, CLKEN 


(b) Other output pins 


Output pin (other than those shown in (a)) DUT 
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(1) Clock parameter 


fouxseL(20)-ro™ | —*(| e068 | ‘| _MHe 
foukseL@o)-t0r—™ | Yat | Oe 
fouKseL(2:0)- 100" «| ———S«| sas | «|e 
foikseL@o)-orm™ | —*(| eo | |e 
fouxseL (20-010 (| —~*«Y esa | «|e 
foukseL@o)-on «| ———*dY~swo | |Se 
fouxseL(20)-000 (| ——*+| aot | —*i| Me 
Poivi2z0)=010,000 |__| traooxla | Noted | MHz _ 
foiwe0)=001 | —~*Ctrmcx | Notes | Me 
a rs 
[potkow(i@)=10—— | ett 5 [| 
PPouKDiviio)=01 «| _——_—|rvoowla | Notes | _MHe 
[PCLKDIV(A:o)=00 || resco | Notes | MHz 
soKoiviro=10 || rows | Note | MHz | 
soKoiviro=01 || rows Note7 | Hz | 
SCLKDIV(1:0) = 00 P| ecw | Note | MHz | 


Notes 1. Do not set these rates in the current VrR4181. 


2. TClock (internal), MBA clock (internal) and SDCLK frequency are programmable, however, the 
frequency immediately after RTC reset is fixed. To change these clock’s frequency, set the DIV(2:0) 
bits of the PMUDIVREG register (OxOB00 OOAC) in PMU and make the Vr4181 into Hibernate mode. 
When the CPU wakes up from Hibernate mode next time, the frequency is changed. 

3. The maximum value of ftcLock is 66 MHz regardless of typical frequency. 

4. PCLK (internal ISA peripheral clock) is generated by dividing TClock. Its division rate is defined by the 
PCLKDIV(1:0) bits of the ISABRGCTL register (OxOB00 02C0) in ISA Bridge. 

5. The maximum value of feck is 33 MHz regardless of typical frequency. 

6. SYSCLK is generated by dividing PCLK. Its division rate is defined by the SCLKDIV(1:0) bits of the 
XISACTL register (OxOB00 02C4) in ISA Bridge. 

7. The maximum value of fsysc.k is 16 MHz regardless of typical frequency. 


Remark CPU core clock (Pipeline clock, PClock) frequency is defined by CLKSEL(2:0) pins just after RTC reset. 


24 Data Sheet U14273EJ3VODS 


NEC uPD30181 


(2) Reset parameter 


Reset input low-level width RTCRST# pin | 306 | [sl 


RTCRST# 
(input) 


Remark For the RTCRST# characteristics at power supply, refer to Vr4181 User's Manual. 


(3) Initialization parameter 


a a a a 


Data sampling time 61.04 
(from RTCRST# 7) 


Output delay time (from RTCRST# 7) ee ee 61.04 | | ss | 


RTC 


(Internal 32.768 kHz) 


RTCRST# 
(input) 


CLKSEL2/GPIO30 
CLKSEL1/GPIO27 
CLKSELO0/GPIO26 Normal Operation 
MIPS16EN/FLM 
(V/O) 


Sampling point 
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(4) GPIO interface parameter 


[arOnpareime itm | SSCSCSC~C~“~*~*é‘“SSC“‘“dtC‘ Ye 
[ePiomputialtime [tm | SSCS SSSC*d at] 
[oupittveiwian | twa | SOS me Pd 


(a) Input level width 


<—_____—_——— tepn, terPinw +] 


(b) Input rise/fall time 


{GPFALL taPRIsE 


(c) Output level width 


|< tePouT > | 
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* (5) EDO type DRAM parameter 
The target EDO-type DRAM organization is as follows. 


e 16M-bit 
1M words x 16 bits (row x column = 10 x 10) 
1M words x 16 bits (row x column = 12 x 8) 
e 64M-bit 
4M words x 16 bits (row x column = 13 x 9) 


PRAs(apuse wath it we | SSSCS~S~S~S~S] |_| 
RAS(1:0)# precharge time“ pote ff 300¥frovccxf | ins 
[UCASHLOASH pusewan™ | bes | —SSS—S~S~S~SCS~S se] ide 
Foca] | re _| 


Row address setup time tasr 1000/frcLock ns 
(to RAS(1:0)#/) 
S 


UCAS#/LCAS# J delay time from trop 
RAS(1:0)#"** 

Column address setup time tasc 
(to UCAS#/LCAS#1) 

Row address hold time tRAH 
(from RAS(1:0)# J) 

Column address hold time toca 
(UCAS#/LCAS#) 


1000/frcLock 
1000/frcLock 


1000/frcLock 


Data input hold time 
MEMWR# setup time twes 2000/ftctock 
(to UCAS#/LCAS#1) 

MEMWR# hold time twcH 3000/ftcLock 
(from UCAS#/LCAS#1) 

Data output setup time to1 1000/ftcLock 
(to UCAS#/LCAS#1) 

Data output hold time to2 1000/frcLock 
(from UCAS#/LCAS#1) 


Note trp, tcp, thcas, and trcp are programmable. 
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(a) Read parameter 


RAS(1:0)# 
(output) 


UCAS#/LCAS# 
(output) 


ADD(21:0) 
(output) 


MEMWR# 
(output) 


DATA(15:0) 
(input) 


(b) Write parameter 


RAS(1:0)# 
(output) 


UCAS#/LCAS# 
(output) 


ADD(21:0) 
(output) 


MEMWR# 
(output) 


DATA(15:0) 
(output) 
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* (6) EDO DRAM refresh parameter 


faStoeneeWaR is «ieee |e] 
[RAS (10) pechage tine ete) | | 
UCAS#/LCAS# setup time (to RAS (1:0)# J) | tse | Ss t0001frcxccf «ns 
UCAS#/LCAS# hold time (from RAS (1:0)# J) | tor | 4000 frac = | 
[RAS (0) precharge tire fom UCASHLGASIT [ta [aaa [ns 
fucAsH.castpechayotme wm | “etc rs | 


RAS (1:0)# 
(output) 


UCAS#/LCAS# 
(output) 


MEMWR# 
(output) 
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(7) EDO DRAM CAS-before-RAS self-refresh parameter 


ee 
FRAS(1:0)# pulsewidth = | too | =| gs 


PAS(1:0}# precharge te’ 2 
UCAS#/LCAS# hold time Ee oe) 


Note RAS(1:0)# precharge time in self-refresh mode is programmable. 


RAS (1:0)# 
(output) 


UCAS#/LCAS# 
(output) 
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(8) SDRAM parameter 
The target SDRAM organization is as follows. 


e 16M-bit 
512K words x 16 bits x 2 banks 
e 64M-bit 
2M words x 16 bits x 2 banks 
1M words x 16 bits x 4 banks 


[REFIOREFAGT Gonmandsionalperod™ | mw [| ——~dt mn | «de 
[ACTIOPRECommandsignal™ i we | SSSC~*d Ct | id 
[PRE to ACT Commandsignal™ ———SSCSC~d me | SSS~d Ce || 
[UCASHILCASE delay me om RASKHOW | w= | ~~ st | «dr 
[ACTIoACT Conmandsigna™® wm | SS~*d te | || 
[Datzino PRE Commandsonaf™ itm | SSSSC~*d te | id 


[Datzino AGT Gommandagnaf™ SSS tw | SSSCS~*d Se ||| 
Mode egstersetoysetme ———SSS*d we | SSSCS~*d ate | | 
[S0CLK Wghevelwam ———SSSCSC*d em | SCSCSC~S~*~d te [Oe || 
Ee ee Ce 
ES 


Data input hold time 


ST rrr ee 
im pide = i: ve, cil Fins EOI tcl dec ol inca 
time’ 


Note With the Vr4181, the SDCS(1:0)#, SDRAS#, CAS#, CLKEN, LDQM, and UDQM are called the command 
signals for the SDRAM interface. 


Remark tspcix: SDCLK cycle time (see (1) Clock parameter in this section). 


SDCLK 
(output) 


SDCS(1:0)# / SDRAS# / 
CAS# / CLKEN / 

LDQM / UDQM / 
ADD(13:0) / DATA(15:0) 
(output) 


DATA(15:0) 
(input) 
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(9) System buffer control signal parameter 


eS 
[SYSENAnolstine tom vaidadsess it tm | «dT o | | id 
[SYS0IRseuptinetovaiaAasess | ee | iY 0 aaa ne 
I ee | 


ADD(21:0) 


(output) Valid Address (DRAM / ROM / ISA) 


SYSEN# 
(output) 


SYSDIR 
(output) 


SYSEN# SYSDIR Bus Cycle 

Don't care | DRAM Read or Wtite Cycle 

Low ROM / ISA / CompactFlash Read Cycle 

High Flash Memory / ISA / CompactFlash Wtite Cycle 
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* (10) Ordinary ROM parameter 


[Bataccesstimetromacsess™ if we [SSC CN | 


Data access time (from ROMCS (3:0)# dsr | te | t—i(‘<‘“‘<‘i NTs 
[Datainputsouptime ———SSSS*~—~‘“dCSPSSSCS*~“~*~—~s SO CYSSC*dC 


[Datanputhotstme —__[™ || s || | 


Note The value of N is set by using the WROMA (3:0) bits of the BCUSPEEDREG register. 
The value of N can be obtained by calculating the following expression. 


N = TClock cycle time x (WROMA (3:0) + 2) 


WROMA(3:0) 


WROWAGD) 
50 MHz*”* 66 MHz*** 50 MHz*** 66 MHz*** 


Note TClock frequency (example) Note TClock frequency (example) 


ADD (21:0) 
(output) 


MEMRD# 
ROMCS (3:0)# 
(output) 


DATA (15:0) 
(I/O) 
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* (11) Page ROM parameter (1/2) 


a 
Data access time (from ae hase ——— | 


Data access time se ROMCS = o)# LN | toe | 


er a el 
[Data input setupime te Pts 
Eee Ee ee eee 


Note The value of N is set by using the WROMA (3:0) bits of the BCUSPEEDREG register. 
The value of M is set by using the WPROM (2:0) bits of the BCUSPEEDREG register. 
The value of each variable can be obtained by calculating the following expression. 


N = TClock cycle time x (WROMA (3:0) + 2) 
M = TClock cycle time x (WPROM (2:0) + 2) 


WROWAED) WROWAGD) 
50 MHz‘”* 66 MHz*** 50 MHz*** 66 MHz*** 


150 


Note TClock frequency (example) 
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(11) Page ROM parameter (2/2) 


ADD (2:0) 
(output) 


ADD (21:3), 
(output) 


a ROMCS (3:0)# 
(output) 


* MEMRD# 
(output) 


DATA (15:0) 
(/0) 
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* (12) Flash memory mode write parameter 


Parameter Symbol Condition 50 MHz"? 66 MHz"? Unit 


EC 
fAddessseuptine torowes Gow) | wa | _'| 0 | | o | | =» | 
[RONCS (20) setup time fomEMWReD | tam [+d | | | i | 


MEMWRowievelwen | wm | we | | 
ROMCS (3:0)# hold time (from MEMWR#?) | ter | sf 2 fs ts Tons 
pate ot ne rom MEMWRAT)——[ we | ao) fs | | 
MEMWAR ighevelwan [wm | [vo | | 0 | | 
ates ep ne to MEMRRD) | wm [8] fo | 
Data output setup time (to MEMWR# 1)" | tow | =i N-45 [ N-35 || ons 
Dats auto ine ron emwraty | wer [| |] w || 


Notes 1. The value of N is set by using the WROMA(3:0) bits of the BCUSPEEDREG register. 
The value of N can be obtained by calculating the following expression. 


N = TClock cycle time x (WROMA (3:0) + 2) 


2. TClock frequency (example) 


WROWAD) WROWAGD) 
50 MHz‘** 66 MHz*”* 50 MHz*** 66 MHz*** 


Note TClock frequency (example) 


ADD (21:0) 
(output) 


ROMCS (3:0)# 
(output) 


MEMWR# 
(output) 


DATA (15:0) 
(I/O) 
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(13) Flash memory mode read parameter 


[Bataccesstme romacsess™ if me [SSC ON | 


Data access time (from ROMCS (3:0)# dsr ae es en ee ee ee ee 
[Datainputsouptime ——SSCS*~<‘“dCSPSSSCS*~—~“—~*~YSOCYSSC*dC 
[Datainputroigtime | ™ || 6 || »_| 


Note The value of N is set by using the WROMA (3:0) bits of the BCUSPEEDREG register. 
The value of N can be obtained by calculating the following expression. 


N = TClock cycle time x (WROMA (3:0) + 2) 


WROWAD) WROWAGD) 
50 MHz*”" 66 MHz*”* 50 MHz*** 66 MHz*** 


Note TClock frequency (example) Note TClock frequency (example) 


ADD (21:0) 
(output) 


MEMRD# 
ROMCS (3:0)# 
(output) 


DATA (15:0) 
(I/O) 
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(14) External system bus parameter (1/2) 


Address, UBE# setup time be command signall)*"**? Pins | 
[Conandsgralowivelwav==? | we | Sid 

Ades, UBER hole fom cormandagramy== [we [J eas [| 

+ [conmandsgnalreneyine” | tw | SSS) id 

[ORY soup tine fo SYSCLK) Sid we | SSC*d CP 

IORDY hold time = command ae | ton | ti‘iR;S;tC ts 


Command signal low-level width from IORDY high level tRHCH 0.5S 1.58 ns 
sampled’**"? 


MEMCS16#/IOCS16# setup time twss 10 ns 

(to command signall)***" 

MEMCS16#/lIOCS16# hold time twsH ns 
(from command signalT)"”*' 

LCDCS#, PCS(1:0)# delay time from ADD(21:0) ee rs ee ee 
LCDCS#, PCS(1:0)# setup time 

(to command signall,)***" 

LCDCS#, PCS(1:0)# hold time 

(from command signalT)"**' 


Notes 1. With the Vr4181, the MEMRD#, MEMWR#, IORD#, and IOWR# are called the command signals for the 
External System Bus Interface. 
2. S (ns) = 1000 / fsyscik 
3. In External System I/O Bus Cycles, the value of W is set by using the IOWS(1:0) bits of the XISACTL 
register. 
In External System Memory Bus Cycles, the value of W is set by using the MEMWS(1:0) bits of the 
XISACTL register. 


* IOWS(1:0) or 
MEMWS(1:0) 
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(14) External system bus parameter (2/2) 


SYSCLK 
(output) 


ADD(21:0) 
UBE# 
(output) 


MEMRD# 
MEMWR# 
IORD#/IOWR# 
(output) 


PCS(1:0)#8%* 
LCDCS# 
(output) 


IORDY 
(input) 


Sampling point 


MEMCS16# 
lOCS16# 
(input) 


DATA(15:0) 
(output) 


DATA(15:0) 
(input) 


* Note When PCSOMD(1:0) bits or PCS1MD(1:0) bits of the PCSMODE register are set to 01 or 10, PCS(1:0)# 
signals operate with the same parameters as those of MEMRD#, MEMWR#, IORD# and IOWR# signals. 
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(15) Keyboard interface parameter (1/2) 


SCANOUT(7:0) low-level width | 305xK | 


Voltage stabilization time tkwait 30.5 x L 
(SCANOUTnT-»>SCANOUT(n+1)J) 


Remarks 1. K: Value set to the T1CNT(4:0) bits of the KIUWKS register 
2. L: Value set to the T3CNT (4:0) bits of the KIUWKS register 
3. M: Value set to the WINTVL(9:0) bits of the KIUWKI register 
4. n=0to7 


(a) Keyboard scan parameter 1 


SCANOUTn 
(output) 


H 
SCANOUT(n+1) 
(output) 


Remark n=0to6 


(b) Keyboard scan parameter 2 


Hi-Z 
SCANOUTO 
(output) 


SCANOUT1 
(output) 


SCANOUT7 
(output) 
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(15) Keyboard interface parameter (2/2) 


(c) Keyboard port parameter 


H 
SCANOUTn 
(output) 


SCANIN(7:0) 
(input) 


Remark n=0to7 
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(16) Serial interface parameter (1/2) 


N 
# | Txb1, TxD2 output pulse wict ee eee ee ee 
N 


* | IRDOUT high-level output pulse width’? f= [pes (3/16) x N — 0.1/(3/16) x N + 0.1 = 


Note N: Data transfer rate per bit, which is determined by the divisor of the baud-rate generator that is set with 
the SIUDLL and SIUDLM registers. 


' 
[00 800 
ec 
920 Si SSC~iSC(‘“‘CCCSCC* 
[e800 i dS 
000 ee 
[seo SiS CCS” 
[980 400s te 
[288000 Cd 
[at o00 8 
[seo iS tC 
pise000 


Remark Baud rate = (18.432 MHz/16)/(the value of SIUDLM and SIUDLL registers) 


42 Data Sheet U14273EJ3VODS 


NEC uPD30181 


(16) Serial interface parameter (2/2) 


TxD1, TxD2 
(output) 


RxD1, RxD2 
(input) 


IRDOUT 
(output) 


tiRDOUT 


tiRDIN 
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(17) CompactFlash interface parameter (1/2) 


CF_CE(2:1)#, CF_REG#, CF_DEN#, and CF_DIR tcsp ns 
delay time from ADD(10:0) 

CF_CE(2:1)# and CF_REG# setup time 

(to command signall,)*"**? 


CF_CE(2:1)# and CF_REG# hold time 
(from command signal?) 


Note 1, 2 


[conmandsignl owievelwat™™= | mms | 


Data output setup time (to command signalT)"**** 


Note 1 


Data output hold time (from command signal) 


Notes 1. With the VrR4181, the CF_OE#, CF_WE#, CF_lIOR#, and CF_lOW+# are called the command signals for 
the CompactFlash interface. 
2. S (ns) = 1000/fsyscik 
3. The value of W is as follows. 


I/O card standard 8-bit Cycle 


I/O card standard 16-bit Cycle 
Memory card 8-bit Zero Wait State Cycle 
Memory card 16-bit Zero Wait State Cycle 
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(17) CompactFlash interface parameter (2/2) 


SYSCLK 
(output) 


ADD(10:0) 
(output) 


CF_CE(2:1)# 
CF_REG# 
(output) 


CF_OE# 
CF_WE# 
(output) 


CF_IOR# 
CF_lOW# 
(output) 


CF_DEN# 
CF_AEN# 
(output) 


CF_DIR 
(output) 


DATA(15:0) 
(input) 


DATA(15:0) 
(output) 


CF_WAIT# 
(input) 4 


eS Sampling point 


CF_DIR Bus Cycle 


CompactFlash read cycle 


CompactFlash write cycle 
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(18) Clocked serial interface parameter 


Ee 
[si/FAwsewpinefosck) ———S—«dt st» | sd Sd Sid 
[SI/FRM raatine from SoA) ————SSCSCSC*id CPSC 
[SOdelaytinetomsck Sid to | Pr 


SCK 
(input) 


SI / FRM 
(input) 


SO 
(output) 
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A/D Converter Characteristics (Ta = —10 to +70°C, Vop2 = 2.3 to 2.7 V, Vpps = 3.0 to 3.6 V) 


EO 


Integral linearity error“"***? Pim | Tt | tc 


Notes 1. Applied to TPX (0:1), TPY (0:1), ADIN (0:2), and AUDIOIN pins. 
2. Quantization error is excluded. 
3. AVbp is a voltage on the VDD_AD pin that is Vpp dedicated to the A/D converter. 


D/A Converter Characteristics (Ta =—10 to +70°C, Vop2 = 2.3 to 2.7 V, Vops = 3.0 to 3.6 V) 


Notes 1. Applied to AUDIOOUT pin. 
2. Quantization error is excluded. 
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3. PACKAGE DRAWING 


160-PIN PLASTIC LQFP (FINE PITCH) (24x24) 


detail of lead end 


-s 


NOTE ITEM MILLIMETERS 
Each lead centerline is located within 0.10 mm of A 26.0+0.2 

its true position (T.P.) at maximum material condition. 24.0+0.2 
24.0+0.2 
26.0+0.2 
2.25 

2.25 


IO; njo;so|w 


+0.05 
0.22°0.04 


0.10 
0.5 (T.P.) 
1.0+0.2 
0.5+0.2 


+0.055 
0.14576 '945 


0.10 
1.440.1 
0.12540.075 
gett 
1.7 MAX. 
$160GM-50-8ED-3 


MO; DyO;vyZz) = |ryAscj— 
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4. RECOMMENDED SOLDERING CONDITIONS 


The conditions listed below shall be met when soldering the uwPD30181. 

For details of the recommended soldering conditions, refer to our document Semiconductor Device Mounting 
Technology Manual (C10535E). 

Please consult with our sales offices in case any other soldering process is used, or in case soldering is done 
under different conditions. 


Table 4-1. Soldering Conditions for Surface-Mount Devices 


Soldering Process Soldering Conditions Symbol 


Infrared ray reflow Peak package’s surface temperature: 235°C IR35-103-2 
Reflow time: 30 seconds or less (210°C or more) 
Maximum allowable number of reflow processes: 2 
Exposure limit: 3 days“ (10 hours of pre-baking is required at 125°C afterward). 


Package peak temperature: 215°C, Time: 25 to 40 seconds (at 200°C or higher), VP15-103-2 
Count: 2 times max., Exposure limit: 3 days" (after that, prebake at 125°C for 10 to 
72 hours.) 


Partial heating method Terminal temperature: 300°C or less 
Heat time: 3 seconds or less (for one side of a device) 


Note Maximum number of days during which the product can be stored at a temperature of 25°C and a relative 


humidity of 65% or less after dry-pack package is opened. 


Caution Do not apply two or more different soldering methods to one chip (except for partial heating 
method for terminal sections). 
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NOTES FOR CMOS DEVICES 


@ PRECAUTION AGAINST ESD FOR SEMICONDUCTORS 

Note: 

Strong electric field, wnen exposed to a MOS device, can cause destruction of the gate oxide and 
ultimately degrade the device operation. Steps must be taken to stop generation of static electricity 
as much as possible, and quickly dissipate it once, when it has occurred. Environmental control 
must be adequate. When it is dry, humidifier should be used. It is recommended to avoid using 
insulators that easily build static electricity. Semiconductor devices must be stored and transported 
in an anti-static container, static shielding bag or conductive material. All test and measurement 
tools including work bench and floor should be grounded. The operator should be grounded using 
wrist strap. Semiconductor devices must not be touched with bare hands. Similar precautions need 
to be taken for PW boards with semiconductor devices on it. 


HANDLING OF UNUSED INPUT PINS FOR CMOS 

Note: 

No connection for CMOS device inputs can be cause of malfunction. If no connection is provided 
to the input pins, itis possible that an internal input level may be generated due to noise, etc., hence 
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels 
of CMOS devices must be fixed high or low by using a pull-up or pull-down circuitry. Each unused 
pin should be connected to Vop or GND with a resistor, if it is considered to have a possibility of 
being an output pin. All handling related to the unused pins must be judged device by device and 
related specifications governing the devices. 


STATUS BEFORE INITIALIZATION OF MOS DEVICES 
Note: 


Power-on does not necessarily define initial status of MOS device. Production process of MOS 


does not define the initial operation status of the device. Immediately after the power source is 
turned ON, the devices with reset function have not yet been initialized. Hence, power-on does 
not guarantee out-pin levels, I/O settings or contents of registers. Device is not initialized until the 
reset signal is received. Reset operation must be executed immediately after power-on for devices 
having reset function. 
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Regional Information 


Some information contained in this document may vary from country to country. Before using any NEC 


product in your application, please contact the NEC office in your country to obtain a list of authorized 
representatives and distributors. They will verify: 


e Device availability 
e Ordering information 


e Product release schedule 


e Availability of related technical literature 


« Development environment specifications (for example, specifications for third-party tools and 
components, host computers, power plugs, AC supply voltages, and so forth) 


e Network requirements 


In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary 


from country to country. 


NEC Electronics Inc. (U.S.) 

Santa Clara, California 

Tel: 408-588-6000 
800-366-9782 

Fax: 408-588-6130 
800-729-9288 


NEC Electronics (Europe) GmbH 
Duesseldorf, Germany 

Tel: 0211-65 03 01 

Fax: 0211-65 03 327 


e Branch The Netherlands 
Eindhoven, The Netherlands 
Tel: 040-244 58 45 

Fax: 040-244 45 80 


e Branch Sweden 
Taeby, Sweden 
Tel: 08-63 80 820 
Fax: 08-63 80 388 


NEC Electronics (France) S.A. 
Vélizy-Villacoublay, France 
Tel: 01-3067-58-00 

Fax: 01-3067-58-99 


NEC Electronics (France) S.A. 
Representacion en Espana 
Madrid, Spain 

Tel: 091-504-27-87 

Fax: 091-504-28-60 


NEC Electronics Italiana S.R.L. 


Milano, Italy 
Tel: 02-66 75 41 
Fax: 02-66 75 42 99 


NEC Electronics (UK) Ltd. 
Milton Keynes, UK 

Tel: 01908-691-133 

Fax: 01908-670-290 
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NEC Electronics Hong Kong Ltd. 
Hong Kong 

Tel: 2886-9318 

Fax: 2886-9022/9044 


NEC Electronics Hong Kong Ltd. 
Seoul Branch 

Seoul, Korea 

Tel: 02-528-0303 

Fax: 02-528-4411 


NEC Electronics Singapore Pte. Ltd. 
Novena Square, Singapore 

Tel: 253-8311 

Fax: 250-3583 


NEC Electronics Taiwan Lid. 
Taipei, Taiwan 

Tel: 02-2719-2377 

Fax: 02-2719-5951 


NEC do Brasil S.A. 
Electron Devices Division 
Guarulhos-SP, Brasil 
Tel: 11-6462-6810 

Fax: 11-6462-6829 
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Related documents Vr4181 User's Manual Hardware (U14272E) 
Vr4100 Series User’s Manual Architecture (U15509E) 
Vr4111™ User’s Manual (U13137E) 


Reference document Electrical Characteristics for Microcomputer (U15170J)"" 
Note This document number is that of the Japanese version. 


The documents indicated in this publication may include preliminary versions. However, preliminary versions are 
not marked as such. 


Vr4110, VR4111, VR4181, and Vr Series are trademarks of NEC Corporation. 
MIPS is a registered trademark of MIPS Technologies, Inc. in the United States. 
MBA is a trademark of Vadem Corp. 


Exporting this product or equipment that includes this product may require a governmental license from the U.S.A. for some 
countries because this product utilizes technologies limited by the export control regulations of the U.S.A. 


¢ The information in this document is current as of December, 2001. The information is subject to 
change without notice. For actual design-in, refer to the latest publications of NEC's data sheets or 
data books, etc., for the most up-to-date specifications of NEC semiconductor products. Not all 
products and/or types are available in every country. Please check with an NEC sales representative 
for availability and additional information. 

° No part of this document may be copied or reproduced in any form or by any means without prior 
written consent of NEC. NEC assumes no responsibility for any errors that may appear in this document. 

¢ NEC does not assume any liability for infringement of patents, copyrights or other intellectual property rights of 
third parties by or arising from the use of NEC semiconductor products listed in this document or any other 
liability arising from the use of such products. No license, express, implied or otherwise, is granted under any 
patents, copyrights or other intellectual property rights of NEC or others. 

* Descriptions of circuits, software and other related information in this document are provided for illustrative 
purposes in semiconductor product operation and application examples. The incorporation of these 
circuits, software and information in the design of customer's equipment shall be done under the full 
responsibility of customer. NEC assumes no responsibility for any losses incurred by customers or third 
parties arising from the use of these circuits, software and information. 

¢ While NEC endeavours to enhance the quality, reliability and safety of NEC semiconductor products, customers 
agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To minimize 
risks of damage to property or injury (including death) to persons arising from defects in NEC 
semiconductor products, customers must incorporate sufficient safety measures in their design, such as 
redundancy, fire-containment, and anti-failure features. 

* NEC semiconductor products are classified into the following three quality grades: 

"Standard", "Special" and "Specific". The "Specific" quality grade applies only to semiconductor products 

developed based on a customer-designated "quality assurance program" for a specific application. The 
recommended applications of a semiconductor product depend on its quality grade, as indicated below. 

Customers must check the quality grade of each semiconductor product before using it in a particular 

application. 

"Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio 
and visual equipment, home electronic appliances, machine tools, personal electronic equipment 
and industrial robots 

"Special": Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster 
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed 
for life support) 

"Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life 
support systems and medical equipment for life support, etc. 

The quality grade of NEC semiconductor products is "Standard" unless otherwise expressly specified in NEC's 
data sheets or data books, etc. If customers wish to use NEC semiconductor products in applications not 
intended by NEC, they must contact an NEC sales representative in advance to determine NEC's willingness 
to support a given application. 

(Note) 

(1) "NEC" as used in this statement means NEC Corporation and also includes its majority-owned subsidiaries. 

(2) "NEC semiconductor products" means any semiconductor product developed or manufactured by or for 

NEC (as defined above). 
M8E 00.4 


